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54) IMPACT ENERGY ABSORBER FOR STEERING SYSTEM FOR VEHICLE 
57)Abstract: 

>ROBLEM TO BE SOLVED: To provide an impact energy absorber for a 
teering system for a vehicle to successively disperse and absorb an 
npact force generated during the occurrence of a collision accident and 
linimize a repellent force exerted on a driver. 

50LUTION: An impact energy absorber for a steering system for a vehicle 
omprises a steering tube 30 arranged in a state to be coupled to the 
teering handle side and having an inner surface in which a number of ball 
ixing grooves 32 are formed; a steering shaft 40 which is inserted and 
rranged in the steering tube 30 and in which a number of ball guide 
rooves 41 formed axially in a multistage are formed starting from a 
•osition corresponding to the ball fixed groove 32; impact absorbing balls 
•0 arranged in the end parts on one side of the ball fixing grooves 32 and 
he ball guide grooves 41 and generating a friction force between the 
teering tube 30 and the steering shaft 40 as the impact absorbing balls 
ire moved along the respective ball guide grooves 41, having depths 
ormed in a multistage, during the occurrence of a collision accident. 
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LAIMS 



:iaim(s)] 

:iaim 1] The steering tube with which it is connected and installed a steering handle side, and many ball fixed slots are 
umed in the inside, The steering shaft in which many ball guide rails which are inserted and installed inside the above- 
tentioned steering tube, begin from the above-mentioned ball fixed slot and a corresponding location, and are formed 
i the shaft orientations multistage were formed, Moving along with the above-mentioned ball guide rail in which it is 
istalled in the end section of the above-mentioned ball fixed slot of the above-mentioned steering tube, and the above- 
tentioned ball guide rail of the above-mentioned steering shaft, and the depth is formed multistage in case of the 
Elision The striking-energy absorber of the steering system for vehicles characterized by having the impact-absorbing 
all which is made to generate frictional force between the above-mentioned steering tube and a steering shaft, and 
>sorbs impulse force. 

:iaim 2] The above-mentioned steering shaft is the striking-energy absorber of the steering system for vehicles 
xording to claim 1 characterized by having a square end face. 

:iaim 3] The above-mentioned steering shaft is the striking-energy absorber of the steering system for vehicles 
xording to claim 1 characterized by having a circular end face. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
3001] 

Field of the Invention] When this invention is explained in full detail about the striking-energy absorber of the steering 
ystem for vehicles, when a vehicle causes a collision, when an operator collides with a steering handle, he is related 
nth the striking-energy absorber of the steering system for vehicles which minimizes the rebounding force which an 
perator receives with inertial force, as he can absorb the impulse force to generate on a target one by one. 
3002] 

Description of the Prior Art] Generally, if, as for the steering system for vehicles used for steering of a vehicle, an 
perator adjusts a steering handle, the operating physical force will be transmitted through a steering tube and a steering 
haft. 

3003] By the way, when the collision of a vehicle occurs, an operator may collide with a steering handle with inertial 
:>rce, the rebounding force by the above-mentioned impulse force may join an operator, and an operator may get 
ijured. In order to prevent this, the rebounding force of joining a closet and an operator in a steering shaft inside the 
bove-mentioned steering handle and the steering tube currently connected and installed is reduced. 
3004] The configuration for reducing the impact which joins an operator at the time of the collision of a vehicle as 
lentioned above is shown in drawing 1 . As shown in this drawing, balls 22 and 24 are put between the outside tube 12 
nd the inside tube 14, a number smaller than the number of a ball forms a slot 26 in the field of an outside or the inside 
ibes 12 and 14, and impulse force is absorbed with the ball 24 which is not contained by the above-mentioned slot 26. 
0005] That is, if the above-mentioned inside tube 14 moves relatively [ interior / of the outside tube 12 ], while the 
alls 22 and 24 currently installed between the above-mentioned outside and the inside tubes 12 and 14 will generate 
rictional force between the above-mentioned inside tube 14 and the outside tube 12 by the impact which joined the 
teering handle (not shown), it comes to absorb impulse force. In a drawing, a sign 20 shows a sleeve and 28 shows an 
aclination wall. 
0006] 

Problem(s) to be Solved by the Invention] The conventional configuration which was described above has the 
bllowing troubles. That is, if it absorbs by the configuration which described above the impulse force generated by 
ollision, extent of absorption of impulse force can become fixed and the rebounding force of joining an operator cannot 
■e distributed effectively. That is, since the ratio of the impulse force absorbed by the factional force of the above- 
aentioned ball 24 becomes fixed until it continues [ from the early stages of a collision ] till the last stage of a collision, 
vhile the rebounding force of joining an operator is not distributed effectively, an operator cannot afford [ time ] to be 
ble to respond to this and an operator comes to experience a big impact from him. Therefore, an operator will get 
njured [ big ] according to the above-mentioned rebounding force in case of a collision. 

0007] The purpose of this invention is for solving the trouble of the above-mentioned conventional technique, and is 
>ffering the equipment which can distribute and absorb at a target the impulse force transmitted to a steering tube and a 
leering shaft in case of a collision one by one, can minimize the rebounding force of joining an operator, and can take 
;are of an operator. 

0008] Moreover, other purposes of this invention are offering the equipment which minimizes the magnitude of the 
ebounding force of joining the operator who collided with the steering handle in early stages of a collision, secures the 
ime allowances to which an operator's can respond to the rebounding force, and can take care of an operator. 
0009] 

Means for Solving the Problem] The steering tube with which the purpose of this invention which was described above 
s connected and installed a steering handle side, and many ball fixed slots are formed in the inside, The steering shaft in 
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hich many ball guide rails which are j^feed and installed inside the above-menti^^ steering tube, begin from the 
Dove-mentioned ball fixed slot and a cSRsponding location, and are formed in the^Hfft orientations multistage were 
>rmed, While it is installed in the end section of the above-mentioned ball fixed slot of the above-mentioned steering 
ibe, and the above-mentioned ball guide rail of the above-mentioned steering shaft and the depth moves along with the 
Dove-mentioned ball guide rail currently formed multistage in case of a collision Frictional force is generated between 
le above-mentioned steering tube and a steering shaft, and it is attained by the striking-energy absorber of the steering 
/stem for vehicles which has the impact-absorbing ball which absorbs impulse force. 
)010] 

Embodiment of the Invention] Hereafter, based on the drawing which attached the gestalt of operation of the stnlong- 
nergy absorber of the steering system for vehicles by this invention, it explains in full detail. 

)01 1] The centrum 31 is formed in the interior of the steering tube 30 connected a steering handle (not shown) side as 
lustrated by drawing 2 thru/or drawin g 3 . And many ball fixed slots 32 where the following impact-absorbing ball 50 
i arranged are formed in the inside of the above-mentioned steering tube 30. Here, the number changes with magnitude 
f the steering force in which the above-mentioned ball fixed slot 32 is transmitted through the steering tube 30. With 
le gestalt of operation of this invention, although four ball fixed slots 32 are formed, it is not limited to this. 
3012] And a steering shaft 40 is inserted and installed by the centrum 31 of the above-mentioned steering tube 30. 
ame number as the above-mentioned ball fixed slot 32 of ball guide rails 41 are formed in such a steering shaft 40. The 
epth is formed multistage [ 42 and 43 ] so that the above-mentioned ball guide rail 41 may become shallow one by one 
)ward a steering handle side to the opposite side at a target. That is, it begins from the edge by the side of one of the 
all guide rail 41 on which the impact-absorbing ball 50 is arranged as illustrated in detail by drawing 4 , and many 
tages 42 and 43 are formed in the interior of the above-mentioned ball guide rail 41 . 

3013] On a part with the deepest depth, the impact-absorbing ball 50 is arranged respectively, and the above-mentioned 
npact-absorbing ball 50 absorbs into it the impulse force to which friction is transmitted by the steering tube 30 
irough a lifting and a steering handle between the inside of the above-mentioned steering tube 30, and the ball guide 
ail 41 of a steering shaft 40 in the 1 side edge section 41 of the ball fixed slot 32 of the above-mentioned steering tube 
0, and the ball guide rail 41 of the above-mentioned steering shaft 40 corresponding to this, i.e., a ball guide rail. 
0014] By the way, it can consider as the shape of a square, or the end-face configuration of a steering shaft 40 where 
he above-mentioned ball guide rail 41 is formed can be made into a circle configuration as illustrated by drawing 5 , as 
hown in drawing 4 . 

001 5] Hereafter, an operation of the striking-energy absorber of the steering system for vehicles of a configuration as 
[escribed above is explained in detail. First, the above-mentioned steering shaft 40 is inserted and installed by the 
centrum 3 1 of the above-mentioned steering tube 30 in the steady condition. And the above-mentioned impact- 
bsorbing ball 50 is arranged between the above-mentioned steering tube 30 and a steering shaft 40. That is, the above- 
nentioned impact-absorbing ball 50 is arranged on the end section (deepest location in the ball guide rail 41) of the ball 
ixed slot 32 of the above-mentioned steering tube 30, and the ball guide rail 41 of the steering shaft 40 formed in the 
ocation corresponding to this. If the above-mentioned steering tube 30 rotates by actuation of a steering handle in such 
he condition, the turning effort will be transmitted to the above-mentioned steering shaft 40. 

0016] In the above condition, if the collision of a vehicle occurs, an operator will collide with a steering handle with 
nertial force. While the above-mentioned steering shaft 40 moves relatively inside the centrum 31 of the above- 
nentioned steering tube 30 at this time, it comes to absorb striking energy. If this is explained in more detail, the above- 
nentioned steering tube 30 will move in the direction of the arrow head a of drawin g^ and a steering shaft 40 will move 
n the direction of an arrow head b relatively to the above-mentioned steering tube 30, the stages 42 and 43 of the above- 
nentioned ball guide rail 41 will be accompanied, and the above-mentioned impact-absorbing ball 50 will come to 
nove as displayed on drawing.! by the dotted line. At this time, the above-mentioned impact-absorbing ball 50 is in the 
condition allotted to the ball fixed slot 32 of the above-mentioned steering tube 30, and is accompanied and moved to 
he ball guide rail 41 of the above-mentioned steering shaft 40. Therefore, although it is relatively [ the impulse force 
vhich becomes relatively and large in the collision last stage although it is relatively / the frictional force generated 
jetween the above-mentioned steering tube 30 by the above-mentioned impact-absorbing ball 50, and a steering shaft 
10 / in early stages of a collision / small, and is absorbed by operation of the above-mentioned impact-absorbing ball 50 
>y this / in early stages of a collision ] small, it becomes large [ on a target ] one by one, and it becomes relatively and 
arge in the collision last stage. 

0017] for this reason - although impact absorptive power is small in early stages of a collision, so that it goes in the 
collision last stage - that impact absorptive power - it becomes large. That is, impulse force will be distributed more 
effectively, it becomes large, forge fire what is necessary is just to go in the collision last stage although the rebounding 
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)rce of joining an operator through a s^feig handle is small in early stages of a cd^^n, the impulse force which 
>ins an operator substantially by this becomes small, and the time leeway to which an operator can respond to an 
npact is given. 
)018] 

iffect of the Invention] As described above, according to the striking-energy absorber of the steering system for 
ehicles by this invention, by having formed in multistage the ball guide rail to which it shows an impact-absorbing ball, 
npulse force which an impact-absorbing ball absorbs can be relatively made small in early stages of a collision, and 
an be enlarged relatively in the collision last stage, and impulse force can be absorbed more efficiently. Therefore, the 
ibounding force of joining the operator who collided with the steering handle is relatively small in early stages of a 
Dllision, and since it becomes large relatively in the collision last stage, the time leeway to which an operator can 
ispond to the rebounding force is given by it, and it can minimize an operator's injury. 
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